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METHOD OF OPTIMIZING SCHEDULING IN A COMMUNICATIONS 
SYSTEM OF CDMA TYPE 

The invention relates to a method allowing, for example an 
5 operator, to optimize the scheduling in a cellular communications network of 
CDMA type (the abbreviation standing for Code Division Multiple Access). 

It makes it possible to estimate the perfomiance of a network and 
to optimize the scheduling of networks already deployed on the basis of 
measurements carried out in the field, notably by taking account of the effect 
10 of the propagation channel, of the intracellular and extracellular interference. 

It applies, for example, in respect of the scheduling of UMTS 
(Universal Mobile Telecommunication System), IS95, CDMA2000 networks 
etc. It finds its application in the analysis of the quality of service of third- 
generation mobile telephone networks. 
15 It can also apply in respect of metrology functions, functions for 

aiding cellular scheduling and for dimensioning networks. 

A mobile telephone/telecommunication network consists of cells 
covering the geographical zone in which the operator wishes to be present. 

20 Each cell is associated with a base station with which the mobile receivers 
situated in the cell are in contact. 

The quality of service of a mobile telephone network depends on 
numerous parameters, including notably the following: the position of the 
base stations, their power, the number of users per cell, the obstacles 

25 between the mobile receiver and the base station. 

At the present time, various scheduling tools are offered to 
operators for predicting the quality of service obtained on the network as a 
function of various parameters, such as the number of users, the position and 
the service associated with each user, etc. These tools integrate propagation 

30 models making it possible to predict the level of each base station received at 
any point of the network. It is also interesting to integrate in these scheduling 
tools, a modelling of the orthogonality loss factor defined hereinafter, that it is 
important to estimate well since it makes it possible to determine the level of 
intracellular interference due to multi-path propagation. The intra-cellular 

35 interference corresponds to the interference generated by all the users of the 
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cell with which the mobile is in contact. The propagation models introduced 
into the scheduling tools have a given accuracy and are useful for the 
dimensioning of the network. They are however insufficient for accurately 
estimating the real performance of a deployed network. Under these 
5 conditions, operators need measurements performed in the field to estimate 
the performance of their networks and optimize cellular scheduling. 

In order to evaluate the quality of scheduling of their network, 
operators determine the zones where each service (voice, 64 kps, 144 kps, 
etc.) is ensured. These zones depending on the overall traffic loading of the 
10 network. They are defined in general for an unfavorable case with a uniformly 
heavily loaded network, for example 50%. Currently, operators commonly 
use field measurements of the EJ\o of the pilot channel as network 
scheduling criterion, where Ec corresponds to the chip energy of the pilot 
channel and lo to the total power of the received signal. Thresholds are 
15 associated with each service offered by the operator, thus making it possible 
to determine whether or not the service can be ensured at the measurement 
point. This criterion nevertheless exhibits certain drawbacks, for example : 
o it is in practice unusable when the measurement is made on a network 
with traffic loading. Specifically, the operator does not know the 
20 loading of the network at the moment of the measurement. If the 

network is unloaded, the operator can deduce from the ratio Edk 
obtained at the moment of the measurement the ratio BJIq which 
would be obtained when the network is loaded with a uniform loading, 
it is degraded by the uniform power increase caused by the traffic 
25 loading. On the other hand, if the network is loaded, it is impossible for 

the operator to deduce from the ratio Ec/lo obtained at the moment of 
the measurement, the ratio Ec/lo which would be obtained when the 
network is loaded with a uniform loading, 
o It is a relatively rough criterion which does not take into account the 
30 processing of the RAKE receiver, defined hereinafter, implemented by 

the mobile and therefore which accounts imperfectly for the quality of 
reception by a mobile at the measurement point. 

The invention relies notably on taking accurate account of the real 
local conditions in the criterion termed the interference factor, notably : the 



effect of the propagation channel, the intracellular and extracellular 
interference. 

In the present description the expression "measurement point" 
designates a point of the network where the analysis device according to the 
invention is disposed, the geographical location of a network where a mobile 
might be found. 

The invention relates to a method of optimizing scheduling in a 
communications network of CDMA type comprising one or more base 
stations and one or more mobile users, the signals exchanged being 
composed of one or of several frames consisting of slots s. It is characterized 
in that it comprises at least the following steps : 

a) position an analysis device comprising one or more 
reception pathways suitable for detecting the base stations 
received at a measurement point by means of multisensor 
synchronization, 

b) for each detected base station, estimate the propagation 
channel, /?(0, s), /i(L-1, s), between the measurement 
point and the device, with L the length of the propagation 
channel, 

c) on the basis of the power of the paths returned by the 
channel estimation, estimate the received powers Pi for all 
the detected base stations, 

d) determine the base station or stations of highest levels 
which define a group of active stations {Gsa}, 

e) on the basis of the results obtained in steps a) to d), 
estimate for each base station of the group of active 
stations {Gsa}, the reception filter g (0. s, a) implemented 
by a mobile situated at the measurement point for the 
reception of the station considered, 

f) estimate, for each slot s and each antenna configuration a 
of the mobile, the ratio Es/lo, on the basis of the estimates of 
the propagation channel, and deduce therefrom the 
interference factor IF associated with the mobile placed at 
the measurement point, 
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g) determine the services that can be ensured at the 
measurement point and compare the value of the 
interference factor IF obtained in step f) with the threshold 
values dependent on each type of service. 
5 The network is for example a UMTS or IS95 or CDMA2000 

network. 



The invention notably makes it possible to provide a new 
scheduling criterion suitable for CDMA type networks, criterion based on field 
10 measurements, and exhibits the follov^ng advantages : 
o It can be used on a loaded or unloaded network, 
o It makes it possible to estimate the quality of service of a CDMA link. 

on the basis of measurements carried out in the field, 
o It makes it possible to estimate the influence of each of the interfering 
15 stations, and therefore to determine the base stations responsible for 

the pollution of the pilot channel at each measurement point, 
o It takes into account the characteristics of the receiver installed on the 
mobile (for example the number of fingers of a Rake receiver) and the 
propagation characteristics to accurately estimate the levels of the 
20 intracellular interference and of the extracellular interference, 

o It makes it possible to estimate the performance obtained in the case 
where the mobile is in contact with several base stations, case known 
by the expression "soft Handover". 

25 Other characteristics and advantages of the present invention will 

be further apparent on reading the description which follows of an exemplary 
embodiment given by way of wholly nonlimiting illustration and the appended 
figures which represent : 

• Figure 1 the composition of a UMTS signal, 
30 • Figure 2 a downlink modulator, 

• Figure 3 a functional diagram of the method according to the 
invention. 



The idea relies notably on the consideration of the real local 
35 conditions, such as the effect of the propagation channel, the intracellular 
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and extracellular interference, in the criterion designated "interference factor". 
This criterion is notably used to manage the resources of the network. 

Briefly, for each interfering station, even weak, the associated 
levels and the impulse responses of the propagation channel are estimated. 
5 On the basis of these estimates, the interference factor is calculated. 

In order to better elucidate the method according to the invention, 
the example given hereafter relates to a UMTS FDD application (the 
abbreviation standing for Universal Mobile Telecommunication System 
Frequency Division Duplex). It also applies to any CDMA link. 
10 Before setting out the principles of the invention, a few reminders 

on the form of the signals and their modelling are given. 

Figure 1 models the composition of the UMTS signal emitted by a 
base station towards one or more mobiles (downlink). The signal d{t) consists 
of several frames, each frame comprising, for example, 15 slots of fixed 
15 duration. 

Figure 2 shows diagrammatically an exemplary modulator for the 

downlink. 

The signal intended for a given user consists, for example, of 
binary elements called "bits". These bits are grouped together pairwise to 
20 form "Q-PSK" symbols (the abbreviation standing for Phase Quadrature Shift 
Keying). 

The Q-PSK symbols, denoted bt^O), ....bq(L-1) intended for a user 
q are firstly multiplied by a power factor \xq. Each symbol is thereafter 
modulated by a sequence, called the spreading sequence denoted Cq of +/-1 
25 and of size Nq, spreading factor. Thus, on the basis of the symbol b(j{l) we 

form the series ixq b(^l) Cq(0) ixq b(/^Nq -1) Cq(0), where / is the index of the 

sample. 

The spreading sequences Cq are orthogonal so that : 

30 Jo Cg{n)cp{n) = Ng if p ^ q 

= 0 otherwise 

The series thus formed are then multiplied term by term by a 
series of symbols, +/-1 +/-i, called the scrambling code s. This series is 
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periodic, of frame period, and is constructed so as to simulate a random 
signal. 

The resulting signal to be emited is then expressed by the 
expression : 

5 

Q 

d{l.Nq^n)= 1 Mqbgil)c^{n)sil.N^+n) (2) 

This signal passes through an emission filter and is broadcast by 
the base station for the attention of the mobiles. 

10 

Modelling of a signal received by a mobile 

The signal is received on a network of sensors equipping the 
mobile after having passed through the radio channel between the mobile 
and the useful base station. After sampling according to a procedure known 
15 to the person skilled in the art, it is expressed, for example, by means of the 
relation: 

xin) = f^d(n-k)h{k) + ^d,{n-k)h,{k) + bin) (3) 

The bold-italic characters designate vectors (of dimension the number of 
20 sensors), the index k corresponds to the index of the path, x(n) is the vector 
of the signals received at the instant n on the network of sensors, h is the 
multi-sensor channel of the signal emitted by the useful base station, h{k) 
corresponds to the path k of the propagation channel. L is the size of the 
impulse response of the channel, Ni„t is the number of stations which 
25 interfere with the useful base station (station detected as being the station of 
highest level, with which the mobile gets in contact), d{n) is the signal 
emitted by the interfering station number /, h^k) is the multi-sensor channel 
between the interfering station of index / and the mobile, and b(n) is additive 
noise modelling the thermal noise. 

30 

The mobile generally implements a linear UMTS receiver, which 
consists of a spatio-temporal equalizer filter, of a descrambling and of a 
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despreading. At the output of the spatio-temporal equalizer, the received 
signal may be written for example in the form: 

yin) = f^g{p)"xin + p) (4) 

where g(p) is the p**^ spatial component of the equalizer filter, the exponent 
5 corresponds to the conjugate transpose of g(p), P the length of the impulse 
response of the receiver implemented. At the output of the descrambler, the 
signal may be written : 

z{n) = s\n)yin) (5) 

where s{n) is the conjugate of the spreading code (or scrambling code as it 
10 is termed) at the instant n. Finally, after the despreading, we obtain : 

r = ^%(n)z(n) (6) 
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The receiver decides as a function of the value of r, the symbol 
which has been emitted. Specifically, r is equal to the symbol emitted plus 
15 noise due to the intracellular and extracellular interference, as well as to the 
thermal noise. If this noise is too significant, the decision taken by the 
receiver may be erroneous. The bits emitted are then not con^ectly 
demodulated. 

The description which follows relates to multisensor linear 
20 reception implemented by the mobile, thereby notably comprising 
conventional monosensor reception by a Rake receiver. The latter is 
specifically based on a filtering by a linear fitter whose M coefficients 
correspond to the M coefficients of highest energies of the impulse response 
of the propagation channel. M is customarily called the "number of fingers" of 
25 the Rake receiver. 

As has been indicated previously, the analysis device is positioned 
at various points of the network called "measurement points", which 
correspond to points where a mobile might be situated. 
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The analysis device suitable for implementing the steps of the method 
according to the invention, possesses for example an architecture such as 
that described in Figure 3. The signals are received on a multipathway 
receiver 1, associated with one or more acquisition cards 2 allowing 

5 digitization of the signal. The digitized signals are thereafter processed by a 
multipathway detection module 3, a module 4 for estimating the impulse 
responses, a module 5 for estimating the powers and a module 6 allowing 
the calculation of the interference factor followed by a decision or 
thresholding module 7. These various modules belong for example to a 

10 suitable microprocessor. 

The module for estimating the powers allows notably the 
recalibration of the propagation models used in the network scheduling tools 
customarily used. The thresholding module for example makes it possible to 
15 determine traffic zones and the optimization of scheduling. 

Figure 3 shows diagrammatically an example of running the steps 
executed by the method according to the invention. 

Step 1 - Measurement of the signal on the CDMA network to be analyzed 
20 This step consists in digitizing the signal received by the receiver of the 
analysis device for each measurement point (or analysis point) desired, at 
the frequency designated by the operator and in performing the switch to 
baseband of the digitized signal. 
Step 2 - Detection of the interfering stations 
25 On the basis of the baseband signal received on each of the elements of the 
network of sensors of the analysis device, perform multisensor 
synchronization so as to detect the base stations received at each 
measurement point. This step has notably the function of detecting the 
interfering stations by detection of the synchronization sequence of the signal 
30 (synchronization criterion on the basis of the received signal and of the 
reference sequences). This multisensor synchronization is performed for 
example in 3 steps: 

1 - detection of the sequences of primary synchronization (P-SCH) present 
at the start of each slot of the UMTS FDD frame. This step provides the slot 
35 synchronization. 
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2 - detection of the sequences of secondary synchronization (S-SCH) 
present at the bit rate of each slot of the UMTS FDD frame and determination 
of the scrambling code group (1 group out of a possible 64). This step 
provides the frame synchronization. 
5 3 - detection of the scrambling sequence used by the detected base station 
(one sequence out of the 8 possibilities of the scrambling code determined 
during step 2). 

The 3 synchronization steps consist notably In calculating a synchronization 
criterion on the basis of the received signal and of the reference sequences 

10 conresponding to the P-SCH, S-SCH and P-CPICH channels. Any procedure 
known to the person skilled in the art can be used to perform this step, 
notably the procedures used for monosensor applications If the device 
comprises a single antenna or the multisensor procedure such as that 
described in patent FR 2 715 488 if the device comprises several antennas. 

15 The use of the multisensor synchronization algorithm allows the detection of 
weak stations nevertheless having an impact on the performance of a mobile. 

Specifically, for a UMTS FDD network, a detection performed with 
a sensor does not generally make it possible to detect certain stations of 
weak level, which, when they are heavily loaded, can significantly degrade 

20 the performance of a mobile situated at the analysis point. This phenomenon 
is all the more noticeable when the measurement is made on a network 
comprising a significant traffic loading. 

In the present description, the term "multisensor" also covers the 
particular case of a network comprising a single sensor. 

25 On completion of this step 2, the base stations received at the 

measurement point are detected, with their frame synchronization and their 
scrambling code. 

Step 3 - Estimation of the propagation channels 

In this step, the method carries out first of all on each slot of a frame of the 
30 signal, for example on the basis of the sequence carried by the pilot P- 
CPICH channel, an estimation of the propagation channel for each detected 
base station, between the station and the measurement point, doing so on 
each sensor of the analysis device in the case where its receiver comprises 
several sensors. Hereinafter, for each slot s, the impulse response of the 
35 propagation channel associated with the useful base station is denoted: 
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/i(0,s), /j(L-1,s), those associated with the interfering base stations: 
/ii(0,s), /?/(Lr1,s). The vectors /)(/c,s) and hf{k,s) are of dimension Npath^ 
where Npath is the number of sensors of the device. In order to improve the 
performance, this estimation is made on 2 samples per chip. 
5 A useful base station corresponds to a base station with which the 

mobile placed at the analysis point would be linked. In the case where 
several stations are detected with similar levels, a mobile placed at the 
analysis point can be in contact with each of these stations and 
subsequently, each of these stations vAW be considered in its turn as useful 

10 base station, the other stations being regarded as interfering stations. The 
set of base stations with which the mobile is in communication is called the 
"active set" of the mobile. 

The channel estimation is performed, for example, slot by slot by 
one of the procedures known to the person skilled in the art, for example by 

15 correlation of the received signal with the sequence of the pilot P-CPICH 
channel, followed possibly by a weighting of the coefficients of the channel 
impulse response thus obtained, for example as described in patent 
application FR 2 821 502. 

Step 4 - estimation of the received powers Pi with / the index of a station, 
20 Estimate the average powers of the P-CPICH channels of the various base 
stations detected on the basis of the power of the main paths returned by the 
channel estimation. The power Pi is expressed in the following manner : 

Pi= i 1 Ih(/,5)''hO» 

Npath * Nslot ^ t 

where h{i,sf corresponds to the conjugate transpose of the vector /i(/,s), 
25 Nslot to the number of slots on which the estimation is carried out and Npath 
to the number of antennas of the network of sensors of the device. 
On the basis of this estimation are determined on the one hand the base 
station of highest level, the so-called server base station (or "best server") 
and on the other hand the base stations belonging to the "active set" group. 
30 The estimation of the powers of the channels makes it possible in fact to 
define a group of stations belonging to "the active set" of the mobile at the 
measurement point, that is to say the base stations whose level lies less than 
X dB from the level of the dominant station (x corresponds to a threshold 
defined by the operator, typically of the order of 5 dB). 
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On completion of step 4, the analysis device has performed 
various measurements which will be used to estimate the interference factor 
related to a mobile station which would be disposed at a given measurement 
point 

5 Step 5 - estimation of the reception filter 

Estimate the reception filter implemented on each slot s by the mobile for the 
reception of a useful base station so as to evaluate in step 6 the performance 
obtained through the implementation of this filter: g(0,^,a), g{P-^,s,a). 

The index a corresponds to an antenna configuration index , A corresponds 
10 to the set of antenna configurations taken into account for the reception by 
the mobile : 

• if the mobile performs a reception on 1 sensor, a corresponds to the index 
of the antenna taken into account in the network of Npath implemented by 
the device, and the filter g is a temporal filter. The set of antenna 

15 configurations then corresponds to the number of pathways of the device 
>A = {1.2,..../V4 

• if the mobile performs a reception on several sensors, a corresponds to 
the indices of the antennas taken into account and the filter g is a spatio- 
temporal filter. For example, if the mobile performs a reception on two 

20 antennas, the set of antenna configurations comprises pairs of two 
antennas chosen from among the Npath ones of the device, for example: A 
= {(1,2), (2,3)....,(A/;,,,-1,A/^m)} 

At the present time, reception on mobiles is performed by taking 
into account a sensor, but there is nothing to prevent this reception being 

25 performed in future on several sensors, so as to improve the performance of 
the mobiles by intelligent multisensor processing (diversity, antiscrambling). 
The invention makes it possible to determine the upshot of such processing 
on the performance of the network, by calculating the associated interference 
factor, whatever the number of sensors used in the processing implemented 

30 by the mobile. 
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The use of several sensors notably allows the detection of stations 
of weak level, which when they are loaded, intervene on the performance of 
a mobile, resulting in better estimation of the interference factor. 
By way of example, in the case of the RAKE receiver with M fingers, with 
5 M<P, the impulse response of the filter g extends over a time horizon of P 
samples, but only M coefficients are nonzero : 

• g{khS,a) = h{ki,s,a) with /=1,...M, the indices /c/ corresponding to the M 
paths of highest power, 

• g{ki,s,a) = 0 othenA/ise. 

10 In this formula, h{ki,s,a) denotes the restriction of the multisensor channel 
h{khs) con-esponding to the antennas of the antenna configuration a. 

On completion of step 5, we are in possession of the filter implemented by a 
mobile whose performance we wish to evaluate, for the reception of a useful 
base station on each slot s and on each antenna. 
15 The operation of a receiver whose performance is evaluated by the method 
according to the invention comprises the steps described 
previously (formulae (4) through (6)) 

o Spatio-temporal filtering by the filter g (temporal filtering in the case of 
the monosensor receiver), 
20 o Descrambling by the scrambling code, 

o Despreading by the CDMA OVSF spreading code associated with the 
mobile u of spreading factor Na. 
This step is performed for each useful base station, that is to say belonging 
to the group of active base stations (active set group). The following step 
25 consists in determining the interference factor used as network scheduling 
criterion. 

Step 6 - estimation of the interference factor 

On the basis of the results obtained during the preceding steps, 
the interference factor can be calculated for each slot s and for each antenna 
30 configuration a at each measurement point, for a mobile which would be 
placed at these measurement points according to the steps described 
hereafter. 
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Determine first of all, the ratio Es/I© at the output of the receiver 
implemented by a mobile situated at the measurement point for each useful 
base station. The ratio Es/lo corresponds to the signal/(noise+interference) 
ratio where the interference term can be broken down into an intra-cellular 
5 interference term corresponding to the interference generated by all the 
users of the cell when the propagation is done by multipaths (in the absence 
of multipaths, this term is zero since all the codes are orthogonal) and an 
extra-cellular interference term resulting from the other base stations. 

10 The estimation of the ratio Es/lo for a station whose performance 

we wish to evaluate is based on the following functions, calculated on the 
basis of the estimates of the propagation channel : 

R {m,s,a) = ^g{k + m,s,ay hik,s, a) 
R,,im,s,a) = l^gik + m,s,arhXk,s,a) 

*=0 

R (m,s,a) = ^g{k + m,s,a)"g(k,s,a) 

15 for m = -L, L 

The contribution to the overall interference of the intra-cellular interference is 
calculated by virtue of the formula : 

m=-L, 

I Intra i^^^) = >< = >< ^(^.«) (8) 

\R,HiQ.s,a)\ 

20 where Ps designates the total power of the main station normalized with 
respect to the power of Its P-CPICH channel and a(s,a) the orthogonality loss 
factor. 

The contribution to the overall interference of each station / is 
calculated by virtue of the formula : 
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2 

, ^) = X ^ ^ = X A (9) 

where Ps/ is the power of interfering station number / normalized with respect 
to its P-CPICH channel and pi(s,a), the extracellular interference factor of 
5 station /. The term extra-cellular designates interference caused by the 
nonuseful base stations. 

The contribution to the overall interference of the thermal noise is 
calculated by virtue of the formula : 

10 /^^, ^^s. {s. aha'x y^'- i = X r{s. a) (10) 

where is the power of the thermal noise. 

The ratio of signal to interference plus noise at the output of the 
15 receiver whose performance we wish to evaluate is then given by the 
formula for each slot s and each antenna configuration a : 

Es/Ioi,,a]= 



^Jr.tr,(s,a)+^IsMon X^^oh ^ thermal noise 

Nu X Pu 



(11) 



P,a(s,ay P,.p, (s, a)+ a V t , a) 



20 where Pu designates the power of the user u (normalized by the power of the 
P-CPICH channel) whose performance we wish to evaluate and Nu its 
spreading factor. 

By neglecting the thermal noise and by assuming that all the 
stations emit with the same power with respect to the power of their 
25 respective P-CPICH channels {Ps=PsfP\ the ratio EJIq can then be written, 
for each slot s and each antenna configuration a, in the form : 
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E,/Io[s,a] = X— T — r — — — ^ — r = xIFis.a) 

(12) 

5 where IF(s,a) is the interference factor : 



IF{s.a)= X ^ . . — (13) 



The interference factor is calculated on each slot where the 

10 propagation channel has been estimated and on each configuration of 
antenna network taken into account for the processing performed by the 
mobile. It can thereafter be averaged over each slot so as to improve its 
estimation and render it less prone to fading. It can also be averaged over 
the various configurations of antennas formed on the basis of the antennas of 

15 the device. These various averagings make it possible to allow for the mean 
ratio Es/lo at the output of a receiver implemented by a mobile moving at the 
measurement point. 

The interference factor can also be calculated when the mobile is 
in contact with several base stations. By assuming that the base stations of 

20 the "active set" group of the mobile emit the same power destined for the 
mobile, the interference factor is obtained by adding together the interference 
factors obtained by the formula (13) for each base station of the "active set" 
group. In this estimation, each base station of the active set is in its tum 
regarded as useful base station for which steps 5 and 6 are performed, all 

25 the other detected stations (including the other stations of the active set) 
being regarded as interfering stations. 

Thus, steps 5 and 6 are repeated as many times as there are 
useful base stations belonging to the "active set" group. 

The interference factor depends only on the propagation 

30 channels associated with each of the base stations received at the 
measurement point, as well as the reception filter used, conventionally a filter 
based on a monosensor Rake receiver with N fingers. The fact of having 



16 

assumed that the base stations all emit with the same power with respect to 
the power of their P-CPICH channels has made it possible to render this 
factor independent of these powers. This hypothesis corresponds to that 
which is made by the majority of operators for performing their scheduling, 
5 the resulting interference factor can therefore be used as scheduling 
criterion. 

The detection of all the base stations by means of several 
sensors, for example, allows accurate estimation of the interference factor. 

The interference factor can be estimated whatever the loading at 
10 the moment of the measurement. The traffic loading can influence the 
number of base stations detected, and therefore the accuracy of the 
estimation, not the possibility of calculating it. 
Step 7: Comparison with a threshold 

The interference factor IF is thereafter compared with various thresholds for 
15 each service that the operator wishes to put in place. 

On the basis of the interference factor IF obtained via the formula 
(13), we determine, via the formula (12), the ratio Es/lo at the output of a 
receiver implemented by the mobile at the measurement points, in the case 
where the network is uniformly loaded. For each service that the operator 

20 wishes to put in place, this ratio Es/lo makes it possible, for example, to 
determine the binary error rate before decoding and thereafter the binary 
error rate after decoding via correspondence tables. The binary error rate 
after decoding makes it possible to determine the associated quality of 
service. The interference factor therefore makes it possible to determine the 

25 quality of service associated with each type of service offered by the 
operator. As described in the patent, the guarantee of good estimation is 
afforded by the modelling which is done of the real behaviour of a mobile 
implementing a Rake receiver. 

The operator can therefore implement thresholds on the interference factor 
30 for each service and determine the service zones. With each service offered 
by the operator, thresholds relating to the value of the interference factor are 
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associated making it possible to determine whether or not the service can be 
ensured at the measurement point. When the interference factor is less than 
the threshold fixed for a given service over a given zone, the operator can 
determine the cause of the degradation : 

5 o The main base station is received with too weak a level, 

o Too large a number of base stations are received with significant 
levels. The operator can then identify the base stations responsible for 
the degradation and quantitatively evaluate the degradation introduced 
so as to best determine the correction to be made. 

10 The operator can thus review his scheduling and as the case may be : 

o Decrease or increase the powers emitted by certain base stations, 

o Modify the inclinaison of the antennas, 

o Add base stations over insufficiently covered zones. 

One of the advantages of the device is that it can be used without 
any interaction with the network while operational, notably, it is not necessary 
of turn off one or other of the stations or to know the database of the 
operator. 

Moreover, the calculations performed for determining the 
interference factor also make it possible to estimate, by virtue of the 
measurements performed in the field, the orthogonality loss factor which 
characterizes the intracellular interference due to multi-path propagation. The 
invention also offers the advantage of using measurements performed in the 
field. 

The estimation of the levels allows a recalibration of the 
propagation models used in the scheduling tools customarily used. 

The estimation of the interference factor makes it possible to 
provide a simple and effective criterion for determining the quality of service 
30 offered at the measurement points. 
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Without departing from the scope of the invention, the steps 
described above are executed for a network of multi-sensor antennas, and 
also for a receiver comprising a single sensor. 

5 



